ORT-1587 



TASTE MASKED LIQUID PHARMACEUTICAL COMPOSITIONS 



CROSS REFERENCE TO RELATED APPLICATIONS 



5 This application claims benefit of provisional application Serial Number 

60/273,472, filed 5 March 2001 , which is hereby incorporated by reference. 



FIELD OF THE INVENTION 



10 The present invention relates to novel taste masked liquid 

pharmaceutical compositions for oral administration. In particular, this 
invention relates to taste masked liquid pharmaceutical compositions 
comprising a pharmaceutically active agent and a taste masking composition. 
More particularly, the taste masking composition comprises a taste masking 

1 5 effective amount of an artificial sweetener. 

BACKGROUND OF THE INVENTION 

Orally administered drugs are provided to the patient in many dosage 
20 forms, including solid forms such as capsules, caplets or tablets and liquid 
forms such as solutions, syrups, emulsions or suspensions. Pharmaceutically 
active agents administered in solid dosage form are usually intended to be 
swallowed whole. The disagreeable taste of the drug is generally not of 
concern when formulating oral solid dosage fomns, because the 
25 pharmaceutical's taste can be easily masked with an exterior coating. 



Children, older persons, and many other persons including disabled or 
incapacitated patients often have trouble swallowing tablets or capsules. In 
these situations, it is desirable to provide the drug either in a chewabie solid 
30 form or a liquid form. For many patients, including pediatric and geriatric 

patients, a liquid oral dosage form is preferred over a chewabie dosage form. 
A liquid dosage is especially preferred for this class of patients because of the 
ease with which it may be swallowed. Additionally, patients may be more 
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inclined to comply with their medication instruction if the dosages are easier to 
ingest. 

Many liquid pharmaceutical compositions formulated for use by pediatric 
5 or geriatric patients are often prepared by grinding a tablet dosage fomn into a 
powder and mixing the powder with a diluent. Such a formulation often allows 
much of the drug to remain undissolved, thereby affecting the therapeutic 
concentration of drug in the composition. In addition, the powder exposes the 
unpleasant tasting pharmaceutically active agent, thus further requiring a 
10 means of masking the taste. It is readily understood that such compositions 
are impractical and may result in underdosing or overdosing a patient. 



A common formulation problem associated with liquid pharmaceutical 
dosage forms (such as solutions (including syrups) or suspensions) is masking 

^ 15 the disagreeable taste that a pharmaceutically active agent may often manifest 

4 

4 when administered in a liquid dosage form. Many active ingredients, such as 

fi 

antibiotics, possess a strong, unpleasant and bitter taste. Unpleasant and 
bitter tasting antibiotics include gyrase inhibitors; particularly, those of the 

y 

naphthyridone-carboxylic acid and quinolone-carboxylic acid types; more 



% 20 particularly, those selected from levofloxacin, ciprofloxacin, norfloxacin, 
lit ofloxacin or enoxacin. 



In view of these difficulties, it would be desirable to develop a 
ready-to-use taste masked liquid pharmaceutical dosage form, in particular, a 
25 solution or suspension. More particularly, there exists a need for a taste 
masked suspension dosage form that minimizes sedimentation of the 
pharmaceutically active agent, provides uniform distribution of the active agent 
and has a palatable taste. 

30 An object of the present invention is to provide a taste masked liquid 

pharmaceutical composition comprising a pharmaceutically active agent and a 
taste masking composition. 
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An object of the present invention is to provide a taste masked liquid 
pharmaceutical composition comprising a pharmaceutically active agent and a 
taste masking composition wherein the taste masking composition comprises a 
taste masking effective amount of an artificial sweetener. 

An object of the present invention is to provide a taste masked liquid 
phanmaceutical composition wherein the pharmaceutically active agent is bitter 
tasting. 

An object of the present invention is to provide a taste masked liquid 
pharmaceutical composition wherein the bitter tasting pharmaceutically active 
agent is an antibiotic. 

An object of the present invention is to provide a taste masked liquid 
pharmaceutical composition wherein the bitter tasting antibiotic is levofloxacin. 

An object of the present invention is to provide a taste masked liquid 
pharmaceutical composition wherein the taste masking effective amount of an 
artificial sweetener masks a bitter taste. 

An object of the present invention is to provide a taste masked liquid 
pharmaceutical composition wherein the taste masking composition comprises 
a taste masking effective amount of sucralose. 

An object of the present invention is to provide a taste masked liquid 
pharmaceutical composition wherein the taste masking composition further 
comprises a taste masking effective amount of an artificial sweetener and at 
least one flavoring agent. 

An object of the present invention is to provide a taste masked liquid 
pharmaceutical composition wherein the taste masking composition further 
comprises a taste masking effective amount of an artificial sweetener, at least 
one flavoring agent, an optional sweetening agent and an optional debittering 
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agent or mixtures thereof. 

SUMMARY OF THE INVENTION 

5 The present Invention provides a taste masked liquid pharmaceutical 

composition comprising a pharmaceutically active agent and a taste masking 
composition. 

The present invention provides a taste masked liquid pharmaceutical 
composition comprising a pharmaceutically active agent and a taste masking 
composition wherein the taste masking composition comprises a taste masking 
effective amount of an artificial sweetener. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
composition wherein the pharmaceutically active agent is bitter tasting. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
composition wherein the bitter tasting pharmaceutically active agent is an 
antibiotic. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
composition wherein the bitter tasting antibiotic is levofloxacin. 

An embodiment of the invention Is a taste masked liquid pharmaceutical 
25 composition wherein the taste masking effective amount of an artificial 
sweetener masks a bitter taste. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
composition wherein the taste masking composition comprises a taste masking 
30 effective amount of the artificial sweetener sucralose. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
composition wherein the taste masking composition further comprises a taste 
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masking effective amount of an artificial sweetener and at least one flavoring 
agent. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
composition wherein the taste masking composition further comprises a taste 
masking effective amount of the artificial sweetener sucralose and at least one 
flavoring agent. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
composition wherein the taste masking composition further comprises a taste 
masking effective amount of an artificial sweetener, at least one flavoring 
agent, an optional sweetening agent and an optional debittering agent or 
mixtures thereof. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
composition wherein the taste masking composition further comprises a taste 
masking effective amount of the artificial sweetener sucralose, at least one 
flavoring agent, an optional sweetening agent and an optional debittering agent 
or mixtures thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides a taste masked liquid pharmaceutical 
composition comprising a pharmaceutically active agent and a taste masking 
composition. 

The present invention provides a taste masked liquid pharmaceutical 
composition comprising a pharmaceutically active agent and a taste masking 
composition wherein the taste masking composition comprises a taste masking 
effective amount of an artificial sweetener. 

In an embodiment of the present invention, the pharmaceutically active 
agent is biti:er tasting and includes, but is not limited to, those selected from 
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antibiotics, analgesics, anti-inflammatory drugs, antihistamines, antibacterials, 
antimicrobials, decongestants, anti-depressants, anti-psychotics, antivirals, 
oncolytics, vaccines, antiepiieptics, anti-asthma compounds or antispasmodics. 

In an embodiment of the present invention, the bitter tasting 
pharmaceutically active agent is an antibiotic and includes, but is not limited to, 
those selected from a naphthyrldone-carboxylic acid type antibiotic, a 
quinolone-carboxylic acid type antibiotic, a cephalosporin type antibiotic, a 
macrolide type antibiotic or a penicillin type antibiotic and the like. 

In a preferred embodiment of the present invention, the bitter tasting 
pharmaceutically active agent is a quinolone-carboxylic acid antibiotic and 
includes, but is not limited to, those selected from levofloxacin, ciprofloxacin, 
norfloxacin, ofloxacin or enoxacin. 

In a more preferred embodiment of the present invention, the bitter 
tasting quinolone-carboxylic acid antibiotic is levofloxacin (marketed under the 
tradename LEVAQUIN®), a compound having the CAS (Chemical Abstracts 
Society) Registry Number: 100986-85-4 and the CAS Index Name: (3S)-9- 
fluoro-2,3-dihydro-3-methyl-1 0-(4-methyl-1 -piperazinyl)-7-oxo-7H-pyrido[1 ,2,3- 
de]-1 ,4-benzoxazine-6-carboxylic acid. 

The pharmaceutically active agent is present in the composition in a 
therapeutically effective amount, which amount produces the desired 
therapeutic response and can be readily determined by one skilled in the art. 
In determining such an amount, the particular compound being administered, 
the bioavailability characteristics of the pharmaceutically active agent, the dose 
regimen, the method of administration, the age and weight of the patient and 
other factors must be considered. 

In an embodiment of the present invention, the bitter tasting 
pharmaceutically active agent is a therapeutically effective amount of 
levofloxacin; wherein the therapeutically effective amount has a range of from 
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about 1 gram to about 5 grams of levofloxacin per 100 mL. In a further 
embodiment, the therapeutically effective amount has a range of from about 2.5 
grams to about 5 grams of levofloxacin per 100 mL. In preferred embodiments 
of the present invention, the therapeutically effective amount is selected from 
about 1 gram of levofloxacin per 100 mL, about 2.5 grams of levofloxacin per 
100 mL or about 5 grams of levofloxacin per 100 mL. 

In an embodiment of the present invention, the liquid pharmaceutical 
composition Is a solution, syrup or suspension for oral administration to adult 
and pediatric patients comprising a therapeutically effective amount of a bitter 
tasting pharmaceutically active agent and a taste masking composition. 

In an embodiment of the present invention, the taste masking 
composition comprises a taste masking effective amount of an artificial 
sweetener. 

In general, the total amount of the taste masking composition present in 
a taste masked liquid phamnaceutical composition comprises from about 70 to 
90% weight to volume of the total liquid composition; preferably, about 80% 
weight to volume. The present invention is not limited to this amount but rather 
to a taste masking effective amount, whereby the taste of the bitter tasting 
pharmaceutically active agent is masked and the liquid pharmaceutical 
composition is palatable to the intended consumer, such as a pediatric or adult 
patient in need thereof. 

For example, the use of a highly intense artificial sweetener would 
require a lower amount of a sweetening agent compared to the use of a sugar 
sweetener to achieve a taste masking effective amount. The taste masking 
effective amount required varies with the amount of the pharmaceutically active 
agent used and the Intensity of the unpalatable taste. 

In the present invention, we have surprisingly discovered that a taste 
masking effective amount of an artificial sweetener unexpectedly masks the 
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taste of a bitter tasting pharmaceutically active agent. 

Artificial sweeteners that may be used in the present invention include, 
and are not limited to, aspartame, acesulfame potassium, cyclamate, 
5 saccharin, saccharin sodium, sucralose or mixtures thereof. The taste masking 
effective amount of an artificial sweetener is that amount whereby the taste of 
the bitter tasting phanmaceuticaily active agent is masked and the liquid 
pharmaceutical composition is palatable. 

10 Aspartame is used as a table-top sweetener and in beverage and food 

products and pharmaceutical and vitamin preparations to enhance flavor 
systems and to mask some unpleasant taste characteristics. Comparatively, 
aspartame has approximately 180-200 times the sweetening power of sucrose. 
The taste masking effective amount of aspartame has a range of from about 

15 0. 1 5 to about 8 grams per 1 00 mL. 

Acesulfame potassium is used as a table-top sweetener and in 
cosmetics, beverage and food products and pharmaceutical and vitamin 
preparations to enhance flavor systems and to mask some unpleasant taste 
20 characteristics. Comparatively, acesulfame potassium has approximately 180- 
200 times the sweetening power of sucrose. The taste masking effective 
amount of acesulfame potassium has a range of from about 0.15 to about 8 
grams per 100 mL. 

25 Cyclamate is used as a table-top sweetener and in beverage and food 

products. Comparatively, cyclamate has approximately 30 times the 
sweetening power of sucrose. The taste masking effective amount of 
cyclamate has a range of from about 1 to about 50 grams per 100 mL. 

30 Saccharin is used to enhance flavor systems and to mask some 

unpleasant taste characteristics and has approximately 500 times the 
sweetening power of sucrose. The taste masking effective amount of 
saccharin has a range of from about 0.08 to about 3 grams per 100 mL. 
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Saccharin sodium is considerably more soluble in water than saccharin, 
is used more frequently in pharmaceutical formulations and has approximately 
300 times the sweetening power of sucrose. The taste masking effective 
5 amount of saccharin sodium has a range of from about 0.1 to about 5 grams 
per 100 mL 

Sucralose (marketed under the tradename SPLENDA®) is a compound 
having the CAS Registry Number: 56038-13-2 and the CAS Index Name: 1,6- 
10 dideoxy-b-D-fructofuranosyl-4-chloro-4-deoxy-a-D-galactopyranoside and is 
characterized as an intensely sweet, trichlorinated carbohydrate, structurally 
similar to sucrose, having approximately 600 times the sweetening power of 
sucrose. 



m 

Ui 15 Mixtures of artificial sweeteners, such as a ratio of 1 0 parts cyclamate to 

'J 



1 part saccharin, have also been found to have synergistic sweetening 
properties and improve taste characteristics. 



A preferred embodiment of the taste masking composition comprises a 



20 taste masking effective amount of the artificial sweetener sucralose. The 



amount of sucralose used causes sucralose to mask the taste of the bitter 
tasting pharmaceutically active agent. The present invention thereby intends 
that sucralose be used in a taste masking effective amount in a plurality of 
liquid pharmaceutical compositions wherein the pharmaceutically active agent 
25 is bitter tasting to make the liquid pharmaceutical compositions palatable. 

Preferably, the taste masking effective amount of sucralose has a range 
of from about 0.05 to about 2.5 grams per 100 mL. More preferably, the taste 
masking effective amount of sucralose has a range of from about 0.45 to about 
30 1 .7 grams per 1 00 mL. More preferably, the taste masking effective amount of 
sucralose is about 1 gram per 100 mL. 
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Another embodiment of the taste masking composition further comprises 
a taste masking effective amount of an artificial sweetener and at least one 
5 flavoring agent. 

The flavoring agent used is of the type and amount desired to enhance 
the palatability of the pari:icular liquid pharmaceutical composition to the 
intended consumer. Flavoring agents that may be used in the present 
10 invention include, and are not limited to, natural flavors, natural fruit flavors, 
artificial flavors, artificial fruit flavors, flavor enhancers or mixtures thereof. 
Natural flavors, ari:jficiai flavors or mixtures thereof include, and are not limited 
to, mint (such as peppermint or spearmint), menthol, cinnamon, vanilla, artificial 
2 vanilla, chocolate, artificial chocolate or bubblegum. Natural fruit flavors, 

15 artificial fruit flavors or mixtures thereof include, and are not limited to, cherry, 
grape, orange, strawberry or lemon. Flavor enhancers include, and are not 
limited to, citric acid. Although flavoring agents are generally provided as a 
illl minor component of the taste masking composition in amounts effective to 

ilJ provide a palatable flavor to the liquid pharmaceutical composition, the addition 

' 20 of at least one flavoring agent is preferred; and, more preferably, up to two 
r| flavoring agents may be employed. A flavoring agent used in the taste masking 

composition has a range of from about 0.02 to about 0.06 grams per 100 mL. 
Preferably, a flavoring agent is present in a range of from about 0.03 to about 
0.04 grams per 100 mL. 



m 



25 



30 



Another embodiment of the taste masking composition further comprises 
a taste masking effective amount of an artificial sweetener, at least one 
flavoring agent, an optional sweetening agent and an optional debittering agent 
or mixtures thereof. 

Optional sweetening agents include, but are not limited to, sugar 
sweeteners such as monosaccharides, disaccharides and polysaccharides. 
Examples of suitable sugar sweeteners include but are not limited to xylose. 
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ribose, glucose, mannose, galactose, fructose, dextrose, sucrose, maltose, 
partially hydrolyzed starch (such as maltitol syrup) or corn syrup solids and 
sugar alcohols such as sorbitol, xylitoi, mannitol, glycerin and combination 
thereof. Preferably, the type of glycerin used is U.S.P. grade. Preferred as a 
5 sugar sweetener is high fructose corn syrup. The amount of sugar sweetener 
used in the taste masking composition will vary depending on the degree of 
palatability desired for the liquid pharmaceutical composition. Generally the 
total amount of sugar sweetener used has a range of from 0 to about 120 
grams per 100 mL. Preferably, the amount of sugar sweetener used has a 
10 range of from about 50 grams to about 1 10 grams per 100 mL. 



Optional sweetening agents include artificial sweeteners used in addition 
to sugar sweeteners. Preferably, other artificial sweeteners include, and are 
•;3 not limited to, aspartame, acesulfame potassium, cyclamate, saccharin, 

m 15 saccharin sodium, sucralose or mixtures thereof. The optional amount of 
:4 artificial sweeteners used in the taste masking composition will vary depending 

^ on the degree of palatability desired for the liquid pharmaceutical composition. 

i;| Generally, the amount of an optional artificial sweetener used in the taste 

masking composition has a range of from about 0 to about 1 .5 grams per 100 
5 20 mL. 

In general, one optional debittering agent is employed in a taste masking 
composition of the present invention. Optional debittering agents include, and 
are not limited to, natural debittering agents, artificial debittering agents or 

25 debittering agents which inhibit a chemosensory response in the mouth or nose 
or mixtures thereof. Debittering agents for use in the present invention are 
commercially available, such as those marketed under the names Prosweet FL 
N&A K (by Virginia Dare), Bitterness Modifier 36734 (by Bush, Boake and 
Allen, Inc.), Natural Taste Masker 501.441/A and Special Taste Masker 

30 Compound 501 .437/A (by Firmenich, Inc.), and may be identified by those 
skilled in the art. 
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Accordingly, a natural debittering agent, artificial debittering agent or 
chemosensory response inhibitor agent present in the taste masking 
composition has a range of from about 0 grams to about 1 gram per 100 mL. 
5 Preferably, a debittering agent has a range of from about 0.01 to about 0.2 
grams per 100 mL. More preferably, a debittering agent has a range of from 
about 0.03 to about 0.05 grams per 100 mL. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
10 composition wherein the phamnaceutical composition is a suspension 

comprising a pharmaceutically active agent and a taste masking composition. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
composition wherein the pharmaceutical composition is a suspension 



\4 1 5 comprising a pharmaceutically active agent and a taste masking composition 

'■J 

.1 wherein the taste masking composition comprises a taste masking effective 

amount of an artificial sweetener. 

If j'l 

111 An embodiment of the invention is a taste masked liquid pharmaceutical 

? p 20 composition wherein the pharmaceutical composition is a suspension 
f y comprising a bitter tasting pharmaceutically active agent and a taste masking 

composition. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
25 composition wherein the pharmaceutical composition is a suspension 
comprising a bitter tasting antibiotic and a taste masking composition. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
composition wherein the pharmaceutical composition is a suspension 
30 comprising the bitter tasting antibiotic levofloxacin and a taste masking 
composition. 
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An embodiment of the invention is a taste masked liquid pharmaceutical 
suspension wherein the taste masking effective amount of an artificial 
sweetener masks a bitter taste. 

An embodiment of the Invention is a taste masked liquid pharmaceutical 
suspension wherein the taste masking composition comprises a taste masking 
effective amount of the artificial sweetener sucralose. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
suspension wherein the taste masking composition further comprises a taste 
masking effective amount of an artificial sweetener and at least one flavoring 
agent. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
suspension wherein the taste masking composition further comprises a taste 
masking effective amount of the artificial sweetener sucralose and at least one 
flavoring agent, 

An embodiment of the invention is a taste masked liquid pharmaceutical 
suspension wherein the taste masking composition further comprises a taste 
masking effective amount of an artificial sweetener, at least one flavoring 
agent, an optional sweetening agent and an optional debittering agent or 
mixtures thereof. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
suspension wherein the taste masking composition further comprises a taste 
masking effective amount of the artificial sweetener sucralose, at least one 
flavoring agent, an optional sweetening agent and an optional debittering agent 
or mixtures thereof. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
suspension wherein the suspension comprises a polysaccharide gum and a 
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microcrystalline cellulose or a carboxymethylceilulose or a mixture thereof. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
suspension wherein the suspension comprises a polysaccharide gum selected 
from a high molecular weight polysaccharide gum and a microcrystalline 
cellulose or a carboxymethylceilulose selected from carboxymethylceilulose or 
a metal salt thereof, wherein the metal salt is selected from calcium, sodium or 
potassium. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
suspension wherein the suspension comprises a high molecular weight 
polysaccharide gum selected from xanthan, tragacanth, guar or carageenan 
and a microcrystalline cellulose or a carboxymethylceilulose selected from 
carboxymethylceilulose or a metal salt thereof, wherein the metal salt is 
selected from calcium, sodium or potassium. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
suspension wherein the suspension comprises a xanthan gum and a mixture of 
microcrystalline cellulose and sodium carboxymethylceilulose. 

The preferred polysaccharide gum for use in a taste masked liquid 
pharmaceutical suspension is xanthan gum, a high molecular weight 
polysaccharide gum produced by Xanthomonas campestris. Techniques and 
strains for producing this polysaccharide are described in U.S. Pat. Nos. 
4,752,580 and 3,485,719 (the disclosures of which are hereby incorporated by 
reference). Preferably, the gum used in the present invention should have a 
viscosity in a 1% salt solution of from about 1000 to about 1700 cP (mPa-sec), 
as measured at 25 °C with an LV model Brookfield Synchro-Lectric viscometer 
at 60 rpm, no. 3 spindle. 

Preferably, the amount of xanthan gum present has a range of from 
about 0.05 to about 0.25 gram per 100 mL. More preferably, xanthan gum has 
a range of from about 0.09 to about 0.20 gram per 100 mL. Most preferably, 
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the amount of xanthan gum present is about 0.14 gram per 100 mL. 

A preferred embodiment of the invention is a taste masked liquid 
pharmaceutical suspension wherein the suspension comprises a 
5 polysaccharide gum and a mixture of microcrystalline cellulose and a 
carboxymethylcellulose. 

The preferred mixture of microcrystalline cellulose and a 
carboxymethylcellulose comprises a commercially available dried 
10 coprecipitated microcrystal of cellulose in a mixture with sodium 

carboxymethylcellulose. Sodium carboxymethylcellulose is commonly used as 
the coprecipitate in microcrystalline cellulose. It is preferable that sodium 
carboxymethylcellulose be present in the range of from about 8 weight percent 



ii3 to about 1 9 weight percent of the total weight of the mixture of microcrystalline 

W 

u| 15 cellulose and sodium carboxymethylcellulose. Preferred microcrystalline 
,1 cellulose and sodium carboxymethylcellulose mixtures have sodium 

0 carboxymethylcellulose present in the range of from about 8 to about 14 weight 

Q percent. These mixtures are commercially available from FMC under the 

trademark Avicel® CL-61 1 , Avicel® RC-581 and AviceP RC~591 . Avicel® RC- 

m 

20 591 is the preferred mixture of microcrystalline cellulose and sodium 

carboxymethylcellulose for use in the suspension and contains about 8.3 to 
about 13.8 weight percent sodium carboxymethylcellulose, with the remainder 
being microcrystalline cellulose. 

25 Preferably, the mixture of microcrystalline cellulose and sodium 

carboxymethylcellulose is present in a range of from about 0.4 to about 1 .0 
gram per 100 mL. Preferably, the mixture has a range of from about 0.6 to 
about 0.8 gram per 100 mL. More preferably, about 0.7 gram per 100 mL of 
the mixture is present. 



I'll 



30 



A preferred embodiment of the suspension comprises a weight ratio of 
xanthan gum to the mixture of microcrystalline cellulose and sodium 
carboxymethylcellulose wherein the weight ratio is maintained in a range of 
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between about 1:4 to 1 :8. Preferably, the weight ratio is maintained in a range 
of about 1 :6. 

A preferred embodiment of the suspension comprises limiting the 
5 amount of water present to that amount necessary to hydrate the xanthan gum 
and the mixture of microcrystalline cellulose and sodium 
carboxymethylcellulose while providing a sufficient aqueous base to impart the 
desired degree of viscosity. 

1 0 The total amount of water present in the suspension has a range of from 

about 5 to about 60 grams per 100 mL. Preferably, water has a range of from 
about 10 to about 30 grams per 100 mL. More preferably, water has a range of 
from about 10 to about 20 grams per 100 mL. Most preferably, about 15 grams 
of water is present per 100 mL of suspension. 

15 



An embodiment of the invention is a taste masked liquid pharmaceutical 
f'P composition wherein the pharmaceutical composition is a solution comprising a 

pharmaceutically active agent and a taste masking composition. 



20 An embodiment of the invention is a taste masked liquid pharmaceutical 

fM 

ry composition wherein the pharmaceutical composition is a solution comprising a 

pharmaceutically active agent and a taste masking composition wherein the 
taste masking composition comprises a taste masking effective amount of an 
artificial sweetener. 

25 

An embodiment of the invention is a taste masked liquid pharmaceutical 
composition wherein the pharmaceutical composition is a solution comprising a 
bitter tasting pharmaceutically active agent and a taste masking composition. 

30 An embodiment of the invention is a taste masked liquid pharmaceutical 

composition wherein the pharmaceutical composition is a solution comprising a 
bitter tasting antibiotic and a taste masking composition. 
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An embodiment of the invention is a taste masked liquid pharmaceutical 
composition wherein the pharmaceutical composition is a solution comprising 
the bitter tasting antibiotic levofloxacin and a taste masking composition. 

5 An embodiment of the invention is a taste masked liquid pharmaceutical 

solution wherein the taste masking effective amount of an artificial sweetener 
masks a bitter taste. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
10 solution wherein the taste masking composition comprises a taste masking 
effective amount of the artificial sweetener sucralose. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
solution wherein the taste masking composition further comprises a taste 
15 masking effective amount of an artificial sweetener and at least one flavoring 
agent. 



An embodiment of the invention is a taste masked liquid pharmaceutical 
solution wherein the taste masking composition further comprises a taste 
20 masking effective amount of the artificial sweetener sucralose and at least one 
r|i flavoring agent. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
solution wherein the taste masking composition further comprises a taste 
25 masking effective amount of an artificial sweetener, at least one flavoring 
agent, an optional sweetening agent and an optional debittering agent or 
mixtures thereof. 

An embodiment of the invention is a taste masked liquid pharmaceutical 
30 solution wherein the taste masking composition further comprises a taste 
masking effective amount of the artificial sweetener sucralose, at least one 
flavoring agent, an optional sweetening agent and an optional debittering agent 
or mixtures thereof. 
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The taste masked liquid pharmaceutical composition of the present 
invention may optionally contain pH stabilizers (such as, but not limited to, citric 
acid, ascorbic acid, potassium phosphate or sodium phosphate), pH buffers 
5 (such as, but not limited to, citric acid, ascorbic acid, potassium phosphate or 
sodium phosphate), wetting agents (such as, but not limited to, sodium laurel 
sulfate or docusate sodium), preservatives, coloring agents (such as, but not 
limited to, dyes, lake dyes or natural coloring), defoaming agents (such as, but 
not limited to, simethicone), surfactants (such as, but not limited to, sorbitan 
10 oleate ester or polyoxyethylene sorbitan monooleate), electrolytes (such as, but 
not limited to, sodium chloride, potassium chloride or sodium bicarbonate) or 
sequestering agents (such as, but not limited to, EDTA (ethylene diamine 
tetraacetic acid and the salts thereof)). 



Q 15 A pH stabilizer such as citric acid may be optionally added to the taste 

masked liquid pharmaceutical composition of the present invention to stabilize 
ff-^ pH and prevent microbial growth. Citric acid is advantageously added since a 

Q lower pH will prevent microbial growth and add to the stability of the product. 

m 

m 

20 A pH buffer may be optionally added to the taste masked liquid 

pharmaceutical composition of the present invention to maintain pH in a 
desired range or to enhance the solubility of the pharmaceutically active agent. 
Suitable buffers are those that are not chemically reactive with other 
ingredients and are present in amounts sufficient to provide the desired degree 
25 of pH buffering. 

When the taste masked liquid pharmaceutical composition is a 
suspension, the solubility of the pharmaceutically active agent is reduced by 
maintaining pH in a range of from about pH 6 to about pH 8; preferably, about 
30 pH 7. Preferably, a buffer is optionally present in a suspension in a range of up 
to about 1 gram per 100 mL. More preferably, a buffer is not present in a 
suspension since the pharmaceutically active agent (In particular, levofloxacin) 
acts as an autobuffering agent to stabilize pH at about pH 7. 
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When the taste masked liquid pharmaceutical composition is a solution, 
the solubility of the pharmaceutically active agent is increased by maintaining 
pH in a range of from about pH 3 to about pH 6; preferably, about pH 5. 
5 Preferably, a buffer is present in a solution in a range of from 0.01 to 1 gram 
per 100 mL. 



Wetting agents may be employed in the taste masked liquid 
pharmaceutical composition to facilitate the dispersion of hydrophobic 
10 pharmaceutically active agents. Preferably, a minimal concentration of wetting 
agents should be selected to achieve optimum dispersion of the 
pharmaceutically active agent. It should be appreciated that an excess 
concentration of wetting agent may cause flocculation. Those skilled in the art 
are well versed in suitable empirical methods to determine the appropriate 
1 5 wetting agents and concentrations to achieve optimum dispersion and avoid 

''J 

flocculation. Suitable wetting agents are listed in the U.S. Pharmacoepia XXI. 

Q Preservatives useful in the present invention include but are not limited 

LJi to sodium benzoate, potassium sorbate, salts of edetate (also known as salts of 

20 ethylenediaminetetraacetic acid, or EDTA, such as disodium edetate), 

parabens (such as methyl, ethyl, propyl and butyl p-hydroxy benzoic acids 
esters or mixtures thereof) or mixtures thereof. The preservatives listed above 
are exemplary, but each preservative must be evaluated on an empirical basis, 
in each composition, to assure the compatibility and efficacy of the 
25 preservative. Methods for evaluating the efficacy of preservatives in liquid 
pharmaceutical compositions are known to those skilled in the art. Sodium 
benzoate, propylparaben, butylparaben or mixtures thereof are preferred 
preservative ingredients and may be added to a taste masked liquid 
pharmaceutical composition although other pharmaceutically acceptable 
30 preservatives may be substituted therefor. 



ry 



Preservatives may be present in amounts of up to about 1 gram per 100 
mL. Preferably, an Individual preservative may be present In an amount in the 
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range of from about 0.015 to about 0.5 gram per 100 mL. Preferably, a 
preservative such as propylparaben, butylparaben or mixtures thereof is 
present in a range of from about 0.01 to about 0.05 gram per 100 mL. More 
preferably, about 0.006 gram per 100 mL of a preservative selected from 
propylparaben, butylparaben or mixtures thereof is present. 

A preservative such as sodium benzoate may be optionally present in a 
range of from about 0.1 to about 0.5 gram per 100 mL. More preferably, about 

0. 2 gram per 100 mL sodium benzoate is present. 

Coloring agents also may be incorporated to provide an appealing color 
to the taste masked liquid pharmaceutical composition. Suitable coloring 
agents are well known to those skilled in the art and are those that avoid 
chemical incompatibilities with other ingredients. 

In order to further illustrate the present invention and the advantages 
thereof, the following specific examples are given with the understanding that 
these examples are intended only to be illustrations without serving as a 
limitation on the scope of the present invention. 

Several embodiments of the present liquid pharmaceutical composition 
comprising an antibiotic and a taste masking composition are herein provided 
wherein the solution or suspension has superior taste masking characteristics 
and is stable and pourable. 

Example 1 

Manufacturing Procedure for a Taste Masked Liquid Ptiarmaceutical 
Suspension 

Using the appropriate equipment and conditions for the desired batch size, a 
taste masked pharmaceutical suspension is prepared as follows: 

1 . Add the liquid ingredients (except glycerin) and an appropriate amount 
of purified water in a first container; 

2. Mix the liquids with an appropriate mixer; 
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3. Add the dry ingredients (except xanthan gum) and the pharmaceutically 
active agent to the mixed liquid portion; 

4. Mix the liquid portion and dry ingredients with an appropriate mixer; 

5. Prepare a xanthan gum-glycerin slurry by placing the glycerin in a 
second container, adding xanthan gum and dispersing the xanthan gum 
with an appropriate mixer; 

6. Transfer the xanthan gum-glycerin slurry to the first container and mix 
with an appropriate mixer for an appropriate amount of time; 

7. Add the flavoring and coloring agents to the first container and mix with 
an appropriate mixer; 

8. Add purified water as needed to bring the batch to the final batch weight; 
and, 

9. Mix the ingredients, slurry and agents for an appropriate amount of time, 
thereby forming the suspension. 

Example 2a 

Manufacturing Procedure for a Taste Masked Liquid Pfiarmaceutical Solution 
Using the appropriate equipment and conditions for the desired batch size, a 
taste masked pharmaceutical solution is prepared as follows: 

1 . Add a sorbitol solution and an appropriate amount of purified water in a 
first container; 

2. Mix the sorbitol solution and water with an appropriate mixer; 

3. Prepare a paraben-glycerin slurry by placing the glycerin in a second 
container, adding butylparaben and propylparaben and dispersing the 
parabens with an appropriate mixer; 

4. Transfer the paraben-glycerin slurry to the first container and mix with an 
appropriate mixer for an appropriate amount of time; 

5. Add the remaining liquid ingredients to the first container and mix with an 
appropriate mixer for an appropriate amount of time; 

6. Add the dry ingredients and the pharmaceutically active agent to the first 
container and mix with an appropriate mixer for an appropriate amount 
of time; 

7. Add the flavoring and coloring agents to the first container and mix with 
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an appropriate mixer; 

8. Adjust pH to a desired value as needed by adding an appropriate acid or 
base; 

9. Add purified water as needed to bring the batch to the final batch weight; 
5 and, 

1 0. Mix the ingredients, slurry and agents for an appropriate amount of time, 
thereby forming the solution. 



Example 2b 

1 0 Manufacturing Procedure for a Taste Masked Liquid Pharmaceutical Solution 
Using the appropriate equipment and conditions for the desired batch size, an 
alternative method for preparing a taste masked pharmaceutical solution is as 
follows: 

1 . Add an appropriate amount of purified water in a first container; 



1 y 15 2. Add sucrose and sucralose to the first container and mix with an 



appropriate mixer for an appropriate amount of time; 
3. Prepare a paraben-glycerin slurry by placing the glycerin in a second 
:J| container, adding butylparaben and propylparaben and dispersing the 

parabens with an appropriate mixer; 
i$ 20 4. Transfer the paraben-glycerin slurry to the first container and mix with an 
appropriate mixer for an appropriate amount of time; 
5. Add an appropriate amount of purified water to a third container and 

adjust pH to a desired acidic value as needed by adding an appropriate 
acid to the third container; 
25 6. Transfer the acidified water to the first container and mix with an 
appropriate mixer for an appropriate amount of time; 

7. Add the pharmaceutically active agent to the first container and mix with 
an appropriate mixer for an appropriate amount of time; 

8. Add the flavoring and coloring agents to the first container and mix with 
30 an appropriate mixer; 

9. Add purified water as needed to bring the batch to the final batch weight; 
and, 

10. Mix the ingredients, slurry and agents for an appropriate amount of time, 
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thereby forming the solution. 



Example 3 

Taste Masked Suspension Ingredient Ranges 

The ranges for the components used In preferred embodiments of the taste 
masked pharmaceutical composition of the present Invention, wherein the 
composition comprises a suspension are indicated as follows: 

Quantitative Composition of a Suspension 
(250 mg/5mL) 



Component 



Range %W/V 



Levofloxacin Hemiliydrate 1-5.2 

Glycerin, USP 2.5-20 

Sucrose, Extra Fine Granular NF 10-60 

High Fructose Com Syrup 55% 20-75 

Sorbitol Solution, USP 10-70 

Purified Water 5-25 

Microcrystalline Cellulose and Sodium 0.1-1 .4 
Carboxymethyl Cellulose, NF 

Sodium Benzoate, NF 0.01-0.5 

Propylparaben, NF 0.01-0.03 

Butylparaben, NF 0.006-0.05 

Citric Acid, Anhydrous USP 0.005-1 .0 
Sucralose NF (pure substance, not marketed) 0.05-2.5 

Xanthan Gum USP, EP, JPE 0.05-0.25 

Flavoring Agent(s) 0.02-0.06 

Debittering Agent(s) 0.0-1 .0 

Sweetening Agent(s) 0.0-1 21 .5 

Purified Water (bring to 1 00% w/v) as needed 



Examples 4-1 1 

Taste Masl<ed Suspensions 

Embodiments of the present invention are herein described, wherein a taste 
masked liquid pharmaceutical suspension comprises levofloxacin and a taste 
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masking effective amount of an artificial sweetener. 

Example 4 

Quantitative Composition of a Levofloxacin Liquid Suspension 



(250 mg/5mL) 

Component %W/V 

Levofloxacin IHemihydrate 5.123 

Glycerin, USP 10 

Sucrose, Extra Fine Granular NF 20 

High Fructose Corn Syrup 55% 50 

Sorbitol Solution, USP 20 

Purified Water 15 

Microcrystalline Cellulose and Sodium Carboxymethyl 0.7 
Cellulose, NF 

Sodium Benzoate, NF 0.2 

Propylparaben, NF 0.015 

Citric Acid, Anhydrous USP 0.075 

Sucralose NF (pure substance, not marketed) 1 .02 

Xanthan Gum USP, EP, JPE 0.12 

Peppermint Flavor 0.03 

Purified Water (qs to 1 00% w/v) as needed 



Example 5 

Quantitative Composition of a Levofloxacin Liquid Suspension 

(125 mg/5mL) 

Component %WA^ 

Levofloxacin Hemihydrate 2.5615 

Glycerin, USP 10 

Sucrose, Extra Fine Granular NF 20 

High Fructose Corn Syrup 55% 50 

Sorbitol Solution, USP 20 

Purified Water 15 
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Microcrystalline Cellulose and Sodium Carboxymethyl 


07 


f^olliilrkQo KIF 




Ri i^%#ln2ii*2il>An Nil" 
DUiyipaictlJcilj iH» 


\J,\JdL\J 


t^ropyiparaDeiiy int 


0 O'^O 


Valine MCiU) Miiiiyurouo wor^ 


0 07*^ 


0| |j«i^£il^c££k KIF> /niiro eiilietsiinf^A msirlrof'ori nr%u#Hoif*\ 


1 09 


Aaninan ijum uon, c", jfc 


O 19 


Lemon Flavor 


0.05 


r'eppermini riavor 


n OA 
u, Un- 


Purified Water (qs to 100% w/v) 


as needed 


Example 6 




Quantitative Composition of a Levofloxacin Liquid 


Suspension 


(250 ma/5mL) 




ooniponeni 


/O VVl V 


uevoTioxacin neininyarai.e 




iaiycenn, UoK 




oucrose, extra rine oranuiar iMr 


on 


High Fructose Corn Syrup 55% 


50 


Sorbitol Solution, USP 


20 


Purified Water 


15 


Microcrystalline Cellulose and Sodium Carboxymethyl 


0.7 


oeiiuiose, IMr 




DUtyiparaoen, iMr 


n no 


propyiparaoen, iMr 


U.Uo 


/^■^w>S«« A^S^ A Mk«*^ai>^a lion 

Citric Acid, Annydrous uoP 


0.075 


oucraiose i>ir ^pure suDsiance, noi marKeiea powaer; 


i oo 


Yanfhfin Hum IIQP PP IPP 


0 19 
u. IZ 


Artificial Vanilla Mint Flavor 


0.04 


Natural Taste Masker Compound 


0.04 


Purified Water (qs to 100% w/v) 


as needed 
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Example 7 

Quantitative Composition of a Levofloxacin Liquid Suspension 

(250 mg/5mL) 


Component 


%WA^ 


Levofloxacin Hemthydrate 


5.123 


Glycerin, USP 


10 


Sucrose, Extra Fine Granular NF 


20 


High Fructose Corn Syrup 55% 


50 


Sorbitol Solution, USP 


20 , 


Microcrystalllne Cellulose and Sodium Carboxymethyl 


0.7 


Cellulose, NF 




Butylparaben, NF 


0.02 


Propylparaben, NF 


0.03 


Citric Acid, Anhydrous USP 


0.075 


Sucralose NF (pure substance, not marketed powder) 


1.02 


Xanthan Gum USP, EP, JPE 


0.12 


Peppermint Flavor 


0.3 


Purified Water (qs to 100% w/v) 


as needed 


Example 8 




Quantitative Composition of a Levofloxacin Liquid 


Suspension 


(250 mg/5mL) 




Component 




Levofloxacin Hemihydrate 


5.123 


Glycerin, USP 


10 


Sucrose, Extra Fine Granular NF 


20 


High Fructose Com Syrup 55% 


50 


Sorbitol Solution, USP 


20 


Purified Water 


15 


Microcrystalllne Cellulose and Sodium Carboxymethyl 


0.7 


Cellulose, NF 




Butylparaben, NF 


0.02 
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r ropy ipai cine riy inf 




A^iri Anlii#Hr/%ii<& 1 IQP 

wiiric MdU| Miinyuroud 




Sucralose NF fnure substance not marketed Dowder) 


1.02 


y^nthan Gnm USP PP JPP 
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Peppermint Flavor 


0.03 


Klotiirol Tsicfo IVilsiolcAff* ^onmoi inri 
INaXUlcll 1 cloie IVIaolxt^r wOllipv/UIIU 




Purified Water (qs to 100% w/v) 


as needed 


Example 9 




Quantitative Composition of a Levofloxacin Liquid 


Suspension 


(250 ma/5mU 






/OW/ V 


L-t?viiiii/AciCriii nf^iiiiiiyviiciu? 


V/. 1 


vjiycerin, uor 


iO 


oucrose, cxira rine v^ranuiar iNr 


on 


High Fructose Corn Syrup 55% 


50 


Sorbitol Solution, USP 


20 


Purified Water 


15 


Microcrystalline Cellulose and Sodium Carboxymethyl 


0.7 


vreilUIOSe, IMr 




DUtyiparaDen, Nr 


n no 
u.uz 


rTopyiparaDen, Nr 


O O'^ 


wiiric Mcici, Mnnyarous wor^ 


O 07'^ 


oucraiose nt ^puio ouusicinwej ti%j\ inarivc^wu powiior/ 


1 09 


Y'f&rtfU^n ^iim 1 IQD CD IDC 

Aaninan oum uon, cn, jfc 


U. 1 z 


A ff'ifi/^iol r^l^oi*ir%# d9\#^i* 

/\rxiTidcii Oiit^rry riavv/f 


0 04 


Peppermint Flavor 


0.03 


Artificial Taste Masker Compound 


0.04 


Purified Water (qs to 100% w/v) 


as needed 
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Example 10 

Quantitative Composition of a Levofloxacin Liquid Suspension 

(250 mg/5mL) 



Component %W/V 



Levofloxacin Hemihydrate 


5.123 


Glycerin, USP 


10 


Sucrose, Extra Fine Granular NF 


20 


High Fructose Corn Syrup 55% 


50 


Sorbitol Solution, USP 


20 


Purified Water 


15 


Microcrystalline Cellulose and Sodium Carboxymethyl 


0.7 


Cellulose, NF 




Butylparaben, NF 


0.02 


Propylparaben, NF 


0.03 


Citric Acid, Anhydrous USP 


0.075 


Sucralose NF (pure substance, not marketed powder) 


1.02 


Xanthan Gum USP EP JPE 


0.12 


Artificial Bubblegum Flavor 


0.045 


Peppermint Flavor 


0.04 


Natural Taste Masker Compound 


0.04 


Purified Water (qs to 100% w/v) 


as needed 






Quantitative Composition of a Levofloxacin Liquid 


Suspension 


(250 mg/5mL) 




Component 




Levofloxacin Hemihydrate 


5.123 


Giycerin, USP 


10 


Sucrose, Extra Fine Granular NF 


20 


High! Fructose Corn Syrup 55% 


50 


Sorbitol Solution, USP 


20 
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Purified Water 15 

Microcrystalline Cellulose and Sodium Carboxymethyl 0.7 
Cellulose, NF 

Butylparaben, NF 0.02 

Propylparaben, NF 0.03 

Citric Acid, Anhydrous USP 0.075 

Sucralose NF (pure substance, not marketed powder) 1 .02 

Xanthan Gum USP, EP, JPE 0.12 

Natural & Artificial Lemon Flavor 0.04 

Peppermint Flavor 0.045 

Natural Taste Masker Compound 0.04 

Purified Water (qs to 100% w/v) as needed 



Example 12 
Taste Masked Solution Ingredient Ranges 

The ranges for the components used in preferred embodiments of the taste 
masked pharmaceutical composition of the present Invention, wherein the 
composition comprises a solution are indicated as follows: 

Quantitative Composition of a Solution 



(250 mg/5mL) 

Component %\NN 

Levofloxacin Hemihydrate 2.5615 

Hydrochloric Acid (0.1 mL HCI 6N) as needed 

Sucrose, Extra Fine Granular NF 20-50 

Sucralose NF (pure substance, not marketed) 0.05-1 .5 

Maltitol Solution (a blend of Hydrogenated Starch 10-60 
Hydrolysate 75% w/w solids) NF 

Sorbitol Solution, USP 1 0-70 

Glycerin, USP 2.5-20 

Purified Water 5-25 

Methylparaben, NF 0.08-0.3 

Propylparaben, NF 0.01 -0.03 
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Butylparaben, NF 0.006-0.05 

Peppermint Flavor 0.04-0.08 

Bubblegum Flavor 0.04-0.06 

Special Taste Masker Compound 0.04-0.06 

Purified Water (qs to 1 00% w/v) as needed 



Examples 13-17 

Taste Masked Solutions 

Embodiments of tfie present invention are herein described, wiierein a taste 
masked liquid pharmaceutical solution comprises levofloxacin and a taste 
masl^ing effective amount of an artificial sweetener. 

Example 13 

Quantitative Composition of a Levofloxacin Liquid Solution 



(125 mg/5mL) 

Component %WA/ 

Levofloxacin Hemihydrate 2.5615 

Glycerin, USP 10 

Sucrose, Extra Fine Granular NF 20 

Maltitol Solution (a blend of Hydrogenated Starch 50 
Hydrolysate 75% w/w solids) NF 

Sorbitol Solution, USP 20 

Purified Water 17 

Butylparaben, NF 0.02 

Propylparaben, NF 0.03 

Sucraiose NF (pure substance, not marketed) 1 .02 

Peppermint Flavor 0.04 

Bubblegum Flavor 0.04 

Special Taste Masker Compound 0.04 

Purified Water (qs to 1 00% w/v) 1 00 
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Example 14 

Quantitative Composition of a Levofloxacin Liquid Solution 

(125 mg/5mL) 

Component %W/V 





Levofloxacin Hemiliydrate 


2.5615 




Glycerin, USP 


10 




Sucrose, Extra Fine Granular NF 


20 




High Fructose Corn Syrup 55% 


50 




Sorbitol Solution, USP 


20 




Purified Water 


17 




Butylparaben, NF 


0.02 


» 


Propylparaben, NF 


0.03 


iCI 


Sucralose NF (pure substance, not marketed) 


1.02 




Purified Water (qs to 100% w/v) 


100 



'b3 

i;fi 

Example 15 

Quantitative Composition of a Levofloxacin Liquid Solution 



(125 mg/5mL) 

Co mponent %WA/ 

Levofloxacin Hemihydrate 2.5615 

Hydrochloric Acid (0.1 mL HCI 6N) as needed 

Sucrose 50 

Sucralose NF (pure substance, not marketed) 0.5 

Glycerin, USP 10 

Methyl paraben, NF 0.18 

Propylparaben, NF 0.02 

Peppermint Flavor 0.04 

Bubblegum Flavor 0.04 

Special Taste Masker Compound 0.05 

Purified Water (qs to 1 00% w/v) as needed 
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Example 16 

Quantitative Composition of a Levofloxacin Liquid Solution 



(125 mg/5mL) 

Component %WA^ 

Levofloxacin Hemihydrate 2.561 5 

Hydrochloric Acid (0.1 mL HCI 6N) as needed 

Sucrose 50 

Sucraiose NF (pure substance, not marketed) 0.8 

Glycerin, USP 10 

Methylparaben, NF 0.18 

Propylparaben, NF 0.02 

Peppermint Flavor 0.05 

Bubblegum Flavor 0.06 

Special Taste Masker Compound 0.05 

Purified Water (qs to 100% w/v) as needed 



Example 17 

Quantitative Composition of a Levofloxacin Liquid Solution 

(125 mg/5mL) 

Component %WA/ 

Levofloxacin Hemihydrate 2.5615 

Hydrochloric Acid (0.1 mL HCI 6N) as needed 

Sucrose 50 

Sucraiose NF (pure substance, not marketed) 0.8 

Glycerin, USP 10 

Methylparaben, NF 0.18 

Propylparaben, NF 0.02 

Peppermint Flavor 0.08 

Bubblegum Flavor 0.06 

Special Taste Masker Compound 0.05 

Purified Water (qs to 100% w/v) as needed 
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